When fresh plant material is investigated, the sampling and preparation of the sample for analysis constitutes a phase of work which deserves attention. In grasses the length of the stubble affects the results because e.g. the fructosan content is different in different parts of the stalk. Weather conditions and time of the day are also significant (11, 8) .
T a b l e 1. S u g a r c o n t e n t s (9) . The fructosan was extracted with water at 20°and determined as reducing sugars since this method is more accurate than the colorimetric determination. Fructosan in solution was hydrolysed with 0.02 N sulphuric acid in a boiling-water bath for 30 minutes.
In later experiments some vegetables were studied (Table 2 ). In this case only the total sugar quantity was determined (9) . Carrots and celeriac were ground with a vegetable grinder into strips about 1 mm in thickness, while cabbage and leek were cut with a knife into small pieces. These vegetable materials dried more slowly than grasses. In the freeze-drying a fresh sample of 100 g took three days to dry, and even in the vacuum oven at 70°about 20 hours were needed for a 150 g sample.
The drying receptacles were plastic trays (13 cm x 13 cm), in which the sample made a 4-5 cm layer.
The dried samples were ground in a Wiley mill using a 40-mesh (0.42 mm) screen. The heat dried materials were kept in the laboratory (about 20°) and the freeze-dried samples in the freezer compartment of a refrigerator (about -B°). The moisture content of the samples was 3-5 %.
Results and discussion. In Table 1 In Table 2 results are given for certain vegetables. In this case only the total sugar quantity was determined. A comparison was made in the first five experiments between freeze-drying and vacuum drying at 70°.
The sugar losses in carrot and leek were approximately the same as in grass, while somewhat higher losses, about 10 %, were recorded for cabbage. The losses were suspected of being caused by enzymatic action since the temperature of the vegetable material was 25-35°during most of the drying period, although the vacuum oven was kept at 70°. Attempts were therefore made to destroy the enzymes by pre-heating the sample, spread out into a thin layer at 100°, but the sugar losses were not reduced. The cause for these losses must lie in the excessive temperature. The lower part of Table 2 shows the results of tests in which the temperature of the vacuum oven was maintained at 70°, 60°, 50°or 40°r espectively. It appears that if the temperature is higher than 40°, the risk of sugar losses is present. The differences between the results of freeze-drying and vacuum drying at 40°would seem to be within the range of analytical error. The table also shows that the sugar losses caused by heating are different with different plant materials. In these tests, cabbage was most susceptible, and among the different varieties the autumn cabbage »Länsipohja» had higher losses than the winter cabbages »Faales Blätopp» and »Staup». The sensitivity of Brussels sprouts to heating appeared to be about the same as that of autumn cabbage. In a previous study also a third Brassica species, a swede, was found to be very heat-sensitive. On comparing two treatments, immersing in boiling ethanol and drying in the vacuum oven at 63°, a sugar loss of 18 % for swede in the latter procedure was obtained.
The high temperature (70°) employed in the first tests was chosen because a rapid destruction of the enzymes was thought indispensable. All the reports read by the writes stress the importance of enzyme inactivation; this was done either by heating or by freezing. According to the present findings, destruction of the enzymes is not necessary when the vacuum is used. Obviously respiration and other sugardecomposing activities are inhibited when no oxygen is available. As evidently a 100 % dryness is not achieved at 40°, it seems reasonable to determine the moisture content of the fresh plant sample at a higher temperature; the writer has used drying at 55°for 2 days. At this temperature some plant materials undergo a decline in the reducing activity of sugars, the dry matter losses are very small, however, as will be seen later.
The vegetable materials were also dried in thin layers at room temperature as well as in plastic trays at a temperature of 40°in the ordinary drying oven wit hout forced-draught ( Table 2 ). The samples were stirred several times in order to accelerate drying. At room temperature, the samples dried within two days with only low sugar losses (7-9 %). In the oven the samples were in a thicker layer and nearly three days were required to dry 100 g. It may be mentioned that samples of the same size dry in 24 hours without being stirred in the vacuum oven at the same temperature. The oven test showed conclusively that if the drying temperature favours enzymatic action, oxygen must be absent. While the sugar losses in vacuum drying were negligible, the losses in the oven amounted to 35 % for leek. 48 % for Brussels sprouts, and as much as 91 % for celeriac. The celeriac turned dark brown as a result of drying, whereas no such changes occurred in leek or Brussels sprouts.
The preservation of the sugars in samples dried at 40°in the vacuum oven was studied only with some materials. It was observed that there was no appreciable change in the sugar content when the samples with a moisture content of 3-4 % were stored for one month at room temperature.
The effect of organic acids during drying
The writer previously observed that no changes occur in the weight and appearance of pure sugars when dried at 70°in the vacuum oven. When dried in the oven at 100°fructose melts, turns brown and undergoes a slight loss of weight. The appearance of glucose and sucrose does not change at 100°. When fructose was heated for 20 hours in the vacuum oven at 60 or 70°no change in the reducing activity was noted. It was concluded that some substances present in the plant material were responsible for the decomposition of sugars. The effects of various organic acids were studied, using the following procedure: 200 mg fructose was placed in Erlenmeyer flasks together with anhydrous organic acid at I -3 1-3 % of the fructose quantity. The acids were pipetted from stock solutions of given concentration. Water was added to make a volume of 2 ml, into which the sugar was dissolved. The flasks were heated at 70°or 40°in the vacuum oven, as shown in Table 3 . The experiment showed that at 70°considerable decrease in the reducing 
Summary
In the present studies various drying procedures were investigated and compared to freeze-drying. The persistence of sugars in some ofthe dried samples was also investigated. In addition, the effect of some organic acids or their salts on fructose during heating was investigated. The following results were obtained:
A drying temperature exceeding 40°caused sugar losses at least in some of the plant materials. Brassica species were found to be the most sensitive to heat. The sugar content remained practically the same in vacuum drying at 40°as in freezedrying. Drying at 40°must be carried out in the absence of oxygen.
During vacuum drying at 70°, oxalic, citric and malic acids even in concentrations of only 1 % produced a considerable decrease in the reducing activity of fructose; oxalic acid had the same effect even at 40°. The dry matter loss was not so serious.
When grass samples, vacuum dried at 70°, were subsequently kept at room temperature, and when similar samples, freeze-dried, were kept at about -B°, their sugar contents after 4 months of storage were the same as immediately after drying.
